4 (a) 
Meriam 2/5 : n4 coordinates 


"325 ee We would. Nike to Lend 
fe QM expressions for the 


/ V 
j & ^ Following tn net Coordinates. 
é, d 
Fo wg 
J 2 


To a Ws review ron 


i] É = "5. (Aearess) 


ore Aength a 
or B = radius L (radians) 


1 "addons are dimensionless 


3 ZW 
I 340 ~ P radians = 2c 


| For our drawing above , 
B-uc* ~ar =w radians 
8 


4 (b) 


Very useful qeometric property 
small angle ^g 
Isosceles triangle: 
e; 


å two sides of length L 
À ong vey Short Sides 


Whot is the length of Me shot wale of 
tine triangle in he Simit thae Ao becomes 
vey Neny small f 


^ Raswer: Inthe imit of veny small, Ao, 
the Line N becomes identical Xo the 
red ed ord length N$ thek Ges unclemneath N 


chord len +h 
but ae = reds 


For o4 isosceles triangle with small angle 
Ae (radians) and two sides of length ee 


Lenath of third side = A8 pim m 


Objective: Find Sy preys von s Lor E. V and. ü in 
Fhe n—t conedinale. system 


U We have no origin in the n+ coordinate System 


DI isin He direction of wat ion, changes with Lime . 
Ee is always perpendicular (norma l) to UN 


a/l 8, is pointed towands inside. J| cunved motion 
(undefined for stratalt-line motion) " ) 
iv 


(a) T is avector going from the origin to 
the position of pomt P d time b. 
Rut we have no origin im the n-t system: 
-- position P is undefined 


(9 V has EAM V and. points in direction e. 
= 


Y = 
G iet a iiuuhcd uad: Y 


isthe primary use of n-t Sq sla 


a (d) 


J need to (d easy-to-use expressions 
for Gun A Oa 


Use product rale £e Aff enentiation : 


AV d(vé) ay 
at = a = 


e 
i] 


^ 


Ae. 
Goad: Get a Simplified expression for ae cited 


4 (e) 


If Fea datati T straight , | 


à& _ 
then dt = 9, problem 45 reckilinea motion 


Otherwise, teaiectary is curved. 


r 
p 


Particle 15 at pel P 3 ond then 
moves on +o point P ma very 
Short Fme penied. AX : 


Let's m nit the neaion around 
points B pr 3 


4(f) 


"à I Movement of P in time at 


. de, y Ea 
Find d = fie 5e] 
TERR Ey t+ 
Where; — A87 ey e) Aj =t- 


Take limit as M20 — 


whee 


A magnitude of accetta on : 
laj- “Vays ax (rat) 


O,=V j A, = V6 
Considtr a can turning , 


Radius of curvature = P P — 
ipi -— 
» v- - 4 - JE PD 
"EWEDHS 0 
-= d = vê, 4 ¥ &, 


n-+ coordinates: e. =o 


unit vectors depend on instantaneous 


velocity of P = They Vary with time 


Read 2h: polar (1-8) coordinates 


